Surface charges associated with fenestrated brain capillaries. II. In vivo studies on the role of molecular charge in endothelial permeability.
We report on the effect of the net charge of a tracer (ferritin) on its permeability in fenestrated capillaries of the brain. Our experiments show that the charge of this tracer actually influences its interaction with the endothelium. Three phases of tracer-endothelial interaction could be discriminated. Anionic and slightly cationic derivatives (pH 4.5-7.8) do not show any affinity to the luminal endothelial membrane. Ferritin derivatives with a pI value between 7.8 and 9.3 result in the labeling of the fenestrae without coating additional luminal plasmalemmal structures (i.e., coated pits and plasmalemmal vesicles). Tracers with a high positive net charge (pI greater than 9.3) led to their endocytotic uptake and extravasation by some transcytotic mechanism. Extravasated cationic ferritin accumulates in the endothelial basement membrane and binds to striated collagen fibrils. It is suggested that the pericapillary collagen fibrils of fenestrated brain capillaries act as a charge filter with respect to macromolecules.